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(54) NEAR INFRARED RAY ABSORPTION FILTER FOR PLASMA DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a near IR absorption 
filter for a practicable plasma display which efficiently cuts near 
IR, does not hinder the brightens of the display and has high 
visible ray transmittance by incorporating at least one kind of 
specific polymethine compds. into a base material. 
SOLUTION: This filter is constituted by incorporating at least 
one kind of the polymethine compds. expressed by the formula 
into the base material. In the formula, R1, R7 denote alkyl 
groups, alkoxy alkyl groups, aralkyl groups; R2, R8 denote alkyl 
groups, cycloalkyl groups, aryl groups; R3, R4, R9 f R10 denote 
hydrogen atoms, alkyl groups, alkoxyalkyl groups, hydroxyalkyl 
groups, cycloalkyl groups, aryl groups, if these groups are the 
alkyl groups, R3 and R4 and/or R9 and R10 may combine to 
form a heterocycle together with the nitrogen atoms to be 
bonded thereto. R5, R6, R1 1, R12 denote hydrogen atoms, alkyl 
groups, alkoxy groups and halogen atoms and Z denotes an 
acidic residue. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The near infrared ray absorption filter for plasma displays which comes to contain at least one sort 
of poly methine system compounds expressed with a base material by the general formula (I). 
[Formula 1 ] 




Rl and R7 show an alkyl group, an alkoxyalkyl group, and an aralkyl radical among [type (I), and R2 and 
R8 show an alkyl group, a cycloalkyl radical, and an aryl group. R3, R4, R9, and RIO show a hydrogen 
atom, an alkyl group, an alkoxyalkyl group, a hydroxyalkyl radical, a cycloalkyl radical, and an aryl group, 
and when these are alkyl groups, R3, R4, and/or R9 and RIO may connect them, and they may form 
heterocycle with the nitrogen atom to combine. R5, R6, Rl 1, and R12 show a hydrogen atom, an alkyl 
group, an alkoxy group, and a halogen atom, and Z shows acid residue. ] 

[Claim 2] The near infrared ray absorption filter for plasma displays according to claim 1 which prepared 
the electromagnetic wave cut layer. 

[Claim 3] The near infrared ray absorption filter for plasma displays according to claim 1 to 2 which 
prepared the acid-resisting layer. 

[Claim 4] The near infrared ray absorption filter for plasma displays according to claim 1 to 3 which glared 
and prepared the prevention (non-glare) layer. 

[Claim 5] The near infrared ray absorption filter for plasma displays according to claim 1 to 4 whose visible- 
ray permeability is 40% or more and whose average transmission coefficient of 800-900nm is 10% or less. 
[Claim 6] The near infrared ray absorption filter for plasma displays according to claim 5 whose visible-ray 
permeability is 40% or more and whose average transmission coefficient of 800-1000nm is 10% or less. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention cuts the near infrared ray light (800-1000nm) which comes out of a 
display, and relates to the filter which prevents malfunction of circumference electronic equipment. 
[0002] Furthermore, the poly methine system compound which is a near infrared ray absorbent is contained 
in detail, and visible-ray transmission is highly related with the near infrared ray absorption filter for plasma 
displays with the high cut effectiveness of near infrared ray light. 
[0003] 

[Description of the Prior Art] In recent years, a plasma display attracts attention from large-sized thin 
television, a thin display application, etc., and it has already begun to appear for them in the commercial 
scene. However, the cordless phone, the videocassette recorder using near infrared ray remote control, etc. 
acted on the electronic equipment which exists on the outskirts, and the near infrared ray light which comes 
out of a plasma display discovered the problem which causes malfunction. Although producing a near 
infrared ray absorption filter using near infrared ray absorption coloring matter is known, about the concrete 
policy which prevents malfunction on a display, it is not known at all. 
[0004] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering the practical 
filter with visible-ray permeability high while cutting still more preferably 800-900nm of light of a 800- 
lOOOnm field which does not check the visibility of a display which is the near infrared ray field which 
causes malfunction of the circumference electronic equipment which comes out of a display. 
[0005] The poly methine system compound was developed as sensitizing dye for photographs also as the 
basis, and generally, since light stability is low, the application is limited. In recent years, the ingredient with 
the function according to an application and physical properties is demanded with development of the 
electronics industry, amelioration is made variously and the poly methine system compound is also actively 
examined by the application of the record medium for optical disks, the record medium for laser sensible 
heats, a near infrared ray absorption filter, etc. Especially for these applications, a long wavelength region is 
expected to have absorption. For that purpose, although it is usually required to lengthen a conjugation 
methine chain, the present condition is that the stability of coloring matter also falls remarkably along with 
expanding of a conjugation methine chain, and development of the new coloring matter by structure 
alteration is called for. 

[0006] As a poly methine system compound by which current utilization is carried out, the compound of a 
formula (A) is known well, for example. However, the compound of a formula (A) is inferior to the 
absorbing power of a 800nm - lOOOnm near- infrared region, and since light stability is low and the solubility 
over a solvent is also low, it cannot produce the practical near infrared ray absorption filter for plasma 
displays. 



[0007] 
[Formula : 




c— c=c— c=c— c=c 

H H H H H H 




[0008] Moreover, the poly methine system compound (formula (B)) whose both ends are bis-indolyl 
radicals is indicated by page [ 50th ] three lines of JP,1-153753,A as a compound with which the poly 
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methine system compound of this invention has a similar substituent partially although structures 
completely differ. Moreover, the poly methine system compound (formula (C)) whose end group is a dialkyl 
aminophenyl radical as an example (compound No. 10) is indicated by the 13-1 4th page at JP,5-1 12078, A. 
[0009] 

[For mula 3] 




[0010] 
[Formula 4] 




[001 1] However, absorption of a visible region is high, or since these compounds have the low solubility 
over a solvent, they are incongruent to the near infrared ray absorption filter for plasma displays. 
[0012] 

[Means for Solving the Problem] By using a certain kind of poly methine system compound in which the 
high stability it is unstable to the conventional poly methine system compound is show as a result of 
inquiring wholeheartedly , in order to solve the above-mentioned technical problem , this invention persons 
cut efficiently the near infrared ray light from which malfunction poses a problem , moreover find out that 
the practical near infrared ray absorption filter for plasma displays with the high visible-ray transmission 
which does not check the visibility of a display is make , and came to complete this invention . Namely, the 
near infrared ray absorption filter for plasma displays with which this invention comes to contain at least 
one sort of poly methine system compounds expressed with ** base material by the general formula (I), ** 
The near infrared ray absorption filter for plasma displays of the aforementioned ** which prepared the 
electromagnetic wave cut layer, ** The near infrared ray absorption filter for plasma displays of either the 
aforementioned ** which prepared the acid-resisting layer - **, The near infrared ray absorption filter for 
plasma displays of either the aforementioned ** which glared and prepared the prevention (non-glare) layer 
- **, and ** visible-ray permeability ** At 40% or more The near infrared ray absorption filter for plasma 
displays of either the aforementioned ** whose average light transmission of 800-900nm is 10% or less - **, 
and ** visible-ray permeability and at 40% or more And the average transmission coefficient of 800- 
lOOOnm is related with the near infrared ray absorption filter for plasma displays of the aforementioned ** 
which is 10% or less. 
[0013] 
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[Formula 5] 



R — N 



R — N 




c— c=c— c=c & 

H H H H H 




© 
Z 1 



(I) 



Rl and R7 show an alkyl group, an alkoxyalkyl group, and an aralkyl radical among [type (I), and R2 and 
R8 show an alkyl group, a cycloalkyl radical, and an aryl group. R3, R4, R9, and RIO show a hydrogen 
atom, an alkyl group, an alkoxyalkyl group, a hydroxyalkyl radical, a cycloalkyl radical, and an aryl group, 
and when these are alkyl groups, R3, R4, and/or R9 and RIO may connect them, and they may form 
heterocycle with the nitrogen atom to combine. R5, R6, Rl 1, and R12 show a hydrogen atom, an alkyl 
group, an alkoxy group, and a halogen atom, and Z shows acid residue. ] 
[0014] 

[Embodiment of the Invention] Although especially the manufacture approach of a poly methine compound 
expressed with the general formula (I) used by this invention is not necessarily limited, it can be 
manufactured by making at least one sort of the ethylene compound expressed with the following general 
formula (II), and the acid salt of 1 expressed with the following type (III), and 3 -pro PENJI anil usually 
react under existence of the acid and in a dehydration nature organic acid. 
[0015] 
[Formula 6] 

.R 5 




C=CH 2 



(n) 



Rl shows an alkyl group, an alkoxyalkyl group, and an aralkyl radical among [type (II), R2 shows an alkyl 
group, a cycloalkyl radical, and an aryl group, R3 and R4 may show a hydrogen atom, an alkyl group, an 
alkoxyalkyl group, a hydroxyalkyl radical, a cycloalkyl radical, and an aryl group, and when these are alkyl 
groups, R3 and R4 may connect them and they may form heterocycle with the nitrogen atom to combine. R5 
and R6 show a hydrogen atom, an alkyl group, an alkoxy group, and a halogen atom. 
[0016] 
[ Form ula 7] 



HZ 2 (in) 



(Z2 shows acid residue among a formula (III).) 

[0017] The filter for a display of this invention contains at least one sort of poly methine system compounds 
expressed with a base material by the general formula (I). The substituent and Z which are expressed with 
R1-R12 are concretely indicated below among the poly methine system compound expressed with the 
general formula (I) used by this invention. 
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[0018] As that Rl and whose R7 are alkyl groups, what is the alkyl group of carbon numbers 1-8 is 
desirable, and the straight chain of carbon numbers 1-6 and the alkyl group of branching are especially 
desirable. As an example, a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl, an 
isobutyl radical, sec-butyl, n-pentyl radical, an isopentyl radical, a neopentyl radical, n-hexyl group, an iso 
hexyl group, n-heptyl radical, n-octyl radical, a tert-octyl radical, and the dodecyl are mentioned, what is an 
alkoxyalkyl group with 2-8 total carbon as what is an alkoxyalkyl group — it is desirable and a methoxy 
ethyl group, a methoxy propyl group, methoxy butyl, an ethoxy methyl group, an ethoxyethyl radical, a 
methoxy ethyl group, an ethoxy propyl group, ethoxy butyl, a methoxy ethoxyethyl radical, and an ethoxy 
ethoxyethyl radical are mentioned as an example. Although it is an aralkyl radical, as an aryl part, the 
phenyl group and naphthyl group which may have a substituent are desirable, and as these substituents, the 
alkoxy group of the alkyl group of carbon numbers 1 -4, a halogen atom, and carbon numbers 1 -4 is 
desirable. What is the alkylene group of carbon numbers 1-4 as an alkylene part of an aralkyl radical is 
desirable. Especially as an aralkyl radical, benzyl is desirable. 

[0019] As that R2 and whose R8 are alkyl groups, the alkyl group of carbon numbers 1-8 is desirable, and 
especially the alkyl group of the straight chain of carbon numbers 1-4 is desirable. As an example, a methyl 
group, an ethyl group, n-propyl group, an isopropyl group, n-butyl, an isobutyl radical, sec-butyl, n-pentyl 
radical, an isopentyl radical, a neopentyl radical, n-hexyl group, an iso hexyl group, n-heptyl radical, n-octyl 
radical, a tert-octyl radical, and the dodecyl are mentioned. As what is a cycloalkyl radical, the cycloalkyl 
radical of carbon numbers 5-7 is desirable, and especially a cyclohexyl radical is desirable. As what is an 
aryl group, the phenyl group and naphthyl group which may have a substituent are desirable, 
ARUKOKISHI of the alkyl group of the straight chain of carbon numbers 1-4, a halogen atom, and carbon 
numbers 1-4 is desirable as these substituents, and a methyl group, an ethyl group, a chlorine atom, a 
methoxy group, and an ethoxy radical are especially desirable. 

[0020] As that R3, R4, R9, and whose R10 are alkyl groups, the alkyl group of carbon numbers 1-8 is 
desirable, and especially the alkyl group of carbon numbers 1 -4 is desirable. As an example, a methyl group, 
an ethyl group, n-propyl group, an isopropyl group, n-butyl, an isobutyl radical, sec-butyl, n-pentyl radical, 
an isopentyl radical, a neopentyl radical, n-hexyl group, an iso hexyl group, n-heptyl radical, n-octyl radical, 
and a tert-octyl radical are mentioned. A pyrrolidino radical and a piperazino radical are mentioned as what 
R3, R4, and/or R9 and R10 connected, and formed heterocycle with the nitrogen atom to combine. As what 
is an alkoxyalkyl group, an alkoxyalkyl group with 1-8 total carbon is desirable, and especially an 
alkoxyalkyl group with 1 -4 total carbon is desirable. As an example, a methoxy ethyl group, a methoxy 
propyl group, methoxy butyl, an ethoxy methyl group, an ethoxyethyl radical, a methoxy ethyl group, an 
ethoxy propyl group, ethoxy butyl, a methoxy ethoxyethyl radical, and an ethoxy ethoxyethyl radical are 
mentioned. As what is a hydroxyalkyl radical, the hydroxyalkyl radical of carbon numbers 1-8 is desirable, 
and a hydroxyalkyl radical with 1 -4 total carbon is especially desirable. As an example, a hydroxymethyl 
group, a hydroxyethyl radical, a hydroxypropyl radical, and hydroxy butyl are mentioned. As what is a 
cycloalkyl radical, a cycloalkyl radical with 5-7 total carbon is desirable, and especially a cyclohexyl radical 
is desirable. The phenyl group and naphthyl group which may have a substituent as what is an aryl group are 
desirable, ARUKOKISHI with the alkyl group of the straight chain of carbon numbers 1-4, a halogen atom, 
and 1-4 total carbon is desirable as these substituents, and a methyl group, an ethyl group, a chlorine atom, a 
methoxy group, and an ethoxy radical are especially desirable. 

[0021] As that R5, R6, Rl 1, and whose R12 are alkyl groups, the alkyl group of carbon numbers 1-8 is 
desirable, and especially the alkyl group of carbon numbers 1 -4 is desirable. As an example, a methyl group, 
an ethyl group, n-propyl group, an isopropyl group, n-butyl, an isobutyl radical, sec-butyl, n-pentyl radical, 
an isopentyl radical, a neopentyl radical, n-hexyl group, an iso hexyl group, n-heptyl radical, n-octyl radical, 
a tert-octyl radical, and the dodecyl are mentioned. As what is an alkoxy group, an alkoxy group with 1-8 
total carbon is desirable, and especially an alkoxy group with 1-4 total carbon is desirable. As an example, a 
methoxy group, an ethoxy radical, a propoxy group, a butoxy radical, a methoxyethoxy radical, a methoxy 
propoxy group, an ethoxy methoxy group, and an ethoxy ethoxy radical are mentioned. Especially as what is 
a halogen atom, a bromine atom, a chlorine atom, and a fluorine atom are desirable. 
[0022] As acid residue Z, although F-, C1-, Br-, I-, C104-, BF4-, PF6-, SbF6-, CH3COO-, CH3S03-, 
CF3S03-, etc. can be illustrated, they are I-, C104-, BF4-, PF6-, SbF6-, and CH3S03- preferably. 
[0023] The example of a compound expressed with the general formula (I) of this invention is shown in 
Table -1. In addition, in Table -1, Ph shows a phenyl group and cycl-C6Hl 1 show a cyclohexyl radical. 
[0024] 
[Table 1] 
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[0027] The near infrared ray absorption filter for plasma displays of this invention means the condition 
applied on the surface of the base material, the condition of having been inserted between base materials, 
etc., as well as containing containing in the base material as used in the field of [ comes to contain the 
aforementioned poly methine system compound in a base material, and ] this invention inside a base 
material. 

[0028] As a base material, a transparence resin plate, a bright film, clear glass, etc. are mentioned. 
[0029] Especially as an approach of producing the near infrared ray absorption filter for plasma displays of 
this application using the above-mentioned poly methine system compound, although not limited, the 
following three approaches can be used, for example. 

(1) It is the approach of producing the approach of kneading and carrying out hot forming of the poly 
methine system compound to resin, and producing a resin plate or a film, and the coating containing (2) poly 
methine system compound, and making adhesives contain the approach and (3) poly methine system 
compound which are coated on a transparence resin plate, a bright film, or a transparence glass plate, and 
producing a doubling resin plate, a doubling resin film, a glass laminate, etc. 

[0030] In the approach of of (1) which kneads and carries out hot forming of the poly methine system 
compound to resin first, as a resin ingredient When it is made a resin plate or a resin film, what has 
transparency high as much as possible is desirable. As an example Polyethylene, polystyrene, polyacrylic 
acid, polyacrylic ester, Vinyl compounds, such as the Pori polyvinyl acetate, polyacrylonitrile, polyvinyl 
chloride, vinyl, etc. fluoride, And the addition polymer of those vinyl compounds, polymethacrylic acid, 
polymethacrylic acid ester, A polyvinylidene chloride, polyvinylidene fluoride, a polyvinylidene cyanide, 
Vinylidene fluoride / trifluoro ethylene copolymer, vinylidene fluoride / tetrafluoroethylene copolymer, The 
copolymer of vinyl compounds, such as cyanidation vinylidene / vinyl acetate copolymer, or a fluorine 
system compound, The resin containing fluorines, such as poly trifluoro ethylene, polytetrafluoroethylene, 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/23/2006 



JP,10-186127,A [DETAILED DESCRIPTION] 



Page 8 of 1 1 



and poly hexafluoropropylene, Polyamides, such as nylon 6 and Nylon 66, polyimide, polyurethane, 
Although polyethers, such as polyester, such as a polypeptide and polyethylene terephthalate, a 
polycarbonate, polyoxymethylene, polyethylene oxide, and polypropylene oxide, an epoxy resin, polyvinyl 
alcohol, a polyvinyl butyral, etc. can be mentioned Not the thing limited to these resin but a high degree of 
hardness which serves as a glass alternative, heat-curing resin, such as resin, a thio urethane system, etc. 
which have high transparency, and ARTON (a trademark — ) It is also desirable to use the resin for optics, 
such as the Japan Synthetic Rubber Co., Ltd. make, ZEONEX (a trademark, Nippon Zeon Co., Ltd. make), 
OPTOREZ (a trademark, Hitachi Chemical Co., Ltd. make), and O-PET (a trademark, Kanebo, Ltd. make). 
[0031] Although working temperature, film-ized conditions, etc. change somewhat as the production 
approach with base resin to be used Usually, a poly methine system compound is added on the fine particles 
or the pellet of base resin. After making it heat and dissolve in 150-350 degrees C, ** shaping How to carry 
out and produce a resin plate, ** An original fabric is produced with the approach and ** extruder which are 
film-ized with an extruder, and the approach of extending 2 to 5 times at 30-120 degrees C one shaft or 
biaxial, and using as the film of 1 0-200-micrometer thickness etc. is mentioned. In addition, in case it 
kneads, the additive used for the usual resin molding of an ultraviolet ray absorbent, a plasticizer, etc. may 
be added. Although the addition of a poly methine system compound changes with the thickness of the resin 
to produce, the target absorption intensity, target light permeability, etc., it is usually 1 ppm - 20%. 
Moreover, a poly methine system compound, and the resin plate and resin film using the casting method by 
bulk polymerizations, such as a methyl methacrylate, are also producible. 

[0032] There are an approach of dissolving in binder resin and an organic system solvent, and coating-izing 
the poly methine system compound of this invention as the approach of of (2) which coating-izes and is 
coated, the approach of atomizing a poly methine system compound to several micrometers or less, 
distributing in an acrylic emulsion, and using as a drainage system coating, etc. By the former approach, 
aliphatic series ester system resin, acrylic resin, melamine resin, urethane resin, aromatic series ester system 
resin, polycarbonate resin, aliphatic series polyolefin resin, aromatic series polyolefin resin, polyvinyl 
system resin, polyvinyl alcohol resin, polyvinyl system modified resin (PVB, EVA, etc.), or those 
copolymerization resin is usually used as binder resin. Furthermore, the resin for optics, such as ARTON (a 
trademark, Japan Synthetic Rubber Co., Ltd. make), ZEONEX (a trademark, Nippon Zeon Co., Ltd. make), 
OPTOREZ (a trademark, Hitachi Chemical Co., Ltd. make), and O-PET (a trademark, Kanebo, Ltd. make), 
can also be used. 

[0033] As a solvent, a halogen system, an alcoholic system, a ketone system, an ester system, an aliphatic 
hydrocarbon system, an aromatic hydrocarbon system, ether system solvents, or those mixture systems are 
used. 

[0034] Although the concentration of a poly methine system compound changes with the thickness of 
coating, the target absorption intensity, target light transmission, etc., it is usually 0.1 - 30% to the weight of 
binder resin. 

[0035] Moreover, binder resin concentration is usually 1 - 50% to the whole coating. 
[0036] The case of an acrylic emulsion system drainage system coating also makes non-colored acrylic 
emulsion coating distribute similarly what pulverized the poly methine system compound (50-500nm), and 
is acquired. Into a coating, an additive which is used for usual coatings, such as an ultraviolet ray absorbent 
and an antioxidant, may be added. 

[0037] The coating produced by the above-mentioned approach is coated with a bar coder, a blade coating 
machine, a spin coater, a reverse coating machine, a die coating machine, or a spray on a transparence resin 
film, transparence resin, clear glass, etc., and produces the near infrared ray absorption filter for plasma 
displays of this invention. 

[0038] In order to protect a coating side, a protective layer can be prepared, or a transparence resin plate, a 
transparence resin film, etc. can be stuck on a coating side. Moreover, a cast film is also contained in this 
approach. 

[0039] Adhesives are made to contain a poly methine system compound, and the well-known transparence 
adhesives for [, such as objects for resin, such as a general silicon system an urethane system, and acrylic, or 
polyvinyl-butyral adhesives (PVB) for glass laminates, and ethylene- vinyl acetate system adhesives 
(EVA), ] glass laminates can be used as adhesives in the approach of of (3) which produces a doubling resin 
plate, a doubling resin film, a glass laminate, etc. 

[0040] Transparent resin plates, a resin plate, a resin film and a resin plate, glass, resin films and a resin 
film, glass, and glass are pasted up using the adhesives which added the poly methine system compound 0. 1 
to 30%, and a filter is produced. Moreover, there is also the approach of carrying out thermocompression 
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bonding. Furthermore, the film or plate produced by the above-mentioned approach can also be stuck on a 
glass plate and a resin plate if needed. Although the thickness of a filter changes with specifications of the 
plasma display to produce, it is usually about 0.1 -10mm. Moreover, in order to raise the lightfastness of a 
filter, the bright film (UV cut film) containing UV absorbent can also be stuck outside. 
[0041] Since the clearness of an image will fall if the permeability of a visible ray is low in order cut the 
near infrared ray light emitted from a display as a malfunction prevention filter for plasma displays and to 
install in the front face of a display, the permeability of the visible ray of a filter is so good that it is high, 
and preferably required 50% or more at least 40% or more. 

[0042] moreover, especially the cut field of near infrared ray light is used for remote control or transmission 
system optical communication as wavelength which becomes a problem — preferably, it is 800-1000nm, and 
800-900nm is designed so that the average light transmission of the field may become 10% or less. For this 
reason, it is required, and if it is, two or more kinds of poly methine system compounds expressed with the 
above-mentioned general formula (I) can also be combined, and it can also use combining other near 
infrared ray absorption coloring matter. Moreover, since the near infrared ray field of the 900 to 1 000 
neighborhood is reflected when electromagnetic wave cut layers, such as sputtering, are prepared, the 
amount of this poly methine system compound used can also be reduced. 

[0043] Moreover, in order to change the color tone of a filter, it is also desirable to add other coloring matter 
which has absorption in a visible region. Moreover, the filter only containing the coloring matter for toning 
is produced, and it can stick later. Since tints may differ greatly compared with the original filter color when 
electromagnetic wave cut layers, such as sputtering, are prepared especially, toning is important. 
[0044] In order to use as a practical use target further the filter obtained by the above-mentioned approach, 
the electromagnetic wave cut layer which intercepts the electromagnetic wave which comes out of a plasma 
display, an acid-resisting (AR) layer, and a non-glare (AG) layer can also be prepared. Especially those 
production approaches do not receive a limit. 

[0045] For example, although the electromagnetic wave cut layer has common In 203 (ITO) which usually 
added Sn although the sputtering approaches, such as a metallic oxide, etc. could be used, it is carrying out 
the laminating of a dielectric layer and the metal layer by sputtering etc. by turns on a base material, and can 
also cut light lOOOnm or more from a near infrared ray and far infrared rays to an electromagnetic wave, a 
metallic oxide with indium oxide, a zinc oxide, etc. transparent as a dielectric layer etc. — it is — as a metal 
layer — silver or a silver-palladium alloy — general — usually — a dielectric layer — starting — three layers, 
five layers, and seven layers — or the laminating of the about 1 1 layers is carried out. In this case, the heat 
which comes out from a display can also be cut into coincidence. As a base material, the filter containing a 
poly methine system compound may be used as it is, and after carrying out sputtering on a resin film or 
glass, it may stick with the filter containing a poly methine system compound. Moreover, to actually 
perform an electromagnetic wave cut, it is necessary to install the electrode for a ground. 
[0046] In order that an acid-resisting layer may suppress reflection of a front face and may raise the 
permeability of a filter, it has a method of carrying out the laminating of the resin with which the refractive 
indexes of the approach of carrying out the laminating of the inorganic substances, such as a metallic oxide, 
a fluoride, a silicide, a boride, carbide, a nitride, and a sulfide, to a monolayer or a multilayer by vacuum 
evaporation technique, the sputtering method, the ion plating method, the ion beam assisting method, etc., 
acrylic resin, a fluororesin etc. differ to a monolayer or a multilayer Moreover, the film which performed 
acid-resisting processing can also be stuck on this filter. 

[0047] Moreover, if required, a non-glare (AG) layer can also be prepared. A non-glare (AG) layer is the 
purpose which extends the angle of visibility of a filter, in order to scatter the transmitted light, it can ink-ize 
pulverized coal, such as a silica, a melamine, and an acrylic, and the approach of coating a front face etc. 
can be used for it. Hardening of ink can use heat curing or photo-curing. Moreover, the film which carried 
out non-glare processing can also be stuck on this filter. Furthermore, it is required, and if it is, a rebound 
ace court layer can also be prepared. 

[0048] Although the configuration of the near infrared ray absorption filter for plasma displays is 
changeable if needed, it usually prepares an electromagnetic wave cut layer on the base material containing 
a poly methine system compound, and prepares an acid-resisting layer on it further. Furthermore, if 
required, a non-glare layer can be prepared in the opposite side of an acid-resisting layer. 
[0049] Since visible-ray transmission is high, the visibility of a display is not spoiled, but since the near 
infrared ray absorption filter for plasma displays of this invention can cut efficiently the near infrared ray 
light near [ which is emitted from a display ] 800-1 OOOnm, it cannot have a bad influence on the wavelength 
which remote control of circumference electronic equipment, transmission system optical communication, 
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etc. use, but can prevent those malfunction. 
.[0050] 

[Example] Hereafter, an example explains this invention to a detail further. Thereby, this invention is not 
restricted at all. 

[0051] an example — one — a table - one — a compound — (— one — ) — being shown — having — poly — 
methine — a system — a compound — 1.0 — g — and — a polymethyl methacrylate (PMMA) — [ — "— 
DERUPETTO - 80 - N " a trade name Asahi Chemical Industry - Co., Ltd. - make ~ ] - ten - kg 
— 280 degrees C ~ melting kneading — carrying out — an extrusion briquetting machine — using — a filter 
with a thickness of 2mm ~ having produced . this filter — Shimadzu Make — permeability was measured in 
spectrophotometer UV-3100. The average light transmission of 800-900nm of visible-ray permeability (Tv) 
was 3.1% 75.5% (it calculated according to JIS-R -3 1 06). 

[0052] In example 2 example 1, the filter was produced completely like the example 1 instead of the 
compound (1) of Table -1 except having used 1 .0g for the compound (2) of Table -1 . 
[0053] When permeability was similarly measured about this filter, the average light transmission of 800- 
900nm was 3.5% Tv=75.5%. 

[0054] In example 3 example 1, the filter was produced like the example 1 except having used [ the 
compound (1) ] 0.5g mixture for 1.5g and a compound (3) instead of using the compound (1) of Table -1 
independently. 

[0055] When permeability was similarly measured about this filter, the average light transmission of 800- 
1 OOOnm was 8.0% Tv=62.5%. 

[0056] When this filter was installed in the screen of a plasma display, the electronic equipment which uses 
remote control was separated from the display 3m, malfunction was checked, and there was no filter, 
malfunction was caused, but when a filter was installed, malfunction did not take place. 
[0057] "You van SE-60" (trademark) by example 4 Mitsui Toatsu Chemicals [, Inc. ], Inc. The liquid with 
which "ARUMA tex 748-5M" (trademark) by the company was mixed by 3:7 (100g), Mixed the compound 
(1), (2g), the compound (3) (lg), and toluene (48g) of an example 3, coated the polyethylene terephthalate 
film with a thickness of 50 micrometers, it was made to dry for 1 5 minutes at 130 degrees C, and the filter 
was produced. 

[0058] When permeability was similarly measured about this filter, it was Tv=61.2% and the average light 
transmission of 800-1 OOOnm was 9.0%. 

[0059] This filter was installed in the screen of a plasma display like the example 3, and when malfunction 
of the electronic equipment which uses remote control was checked, malfunction did not take place. 
Furthermore, although durability test was performed like the example 1 , degradation of a filter was not seen, 
and as for malfunction, after the trial did not happen. 

[0060] At a target at one side of the polyethylene terephthalate filter produced in the example 5 example 4 
an indium An argon and oxygen mixed gas (total-pressure 266mPa: oxygen tension 80mPa) are used for 
sputtering gas. Silver is used for a target and argon gas (total pressure 266mPa) is used for sputtering gas for 
an indium oxide thin film. A silver thin film by the magnetron DC sputtering method 40nm of indium oxide 
thin films, 1 Onm of silver thin films, 70nm of indium oxide thin films, The laminating was carried out to the 
order of 1 Onm of silver thin films, 70nm of indium oxide thin films, lOnm of silver thin films, 70nm of 
indium oxide thin films, lOnm of silver thin films, and 30nm of indium oxide thin films, and the 
electromagnetic wave cut layer was produced. Furthermore, a silver paste (Mitsui Toatsu Chemicals, Inc. 
make) is screen-stenciled to the thin film forming face of this filter (472mmx350mm), it was dried, and the 
metal electrode with 20 microns [ in thickness ] and a width of face of 10mm was formed. 
[0061] Furthermore, the field [ where the non-glare layer of a PMMA plate (acrylic filter MR-NG made 
from Mitsubishi Rayon) with a thickness of 2mm which has a non-glare layer is not formed in one side ], 
and electric conduction side side of the above-mentioned filter was stuck, and the filter for a display was 
produced. 

[0062] When the malfunction trial was performed like the example 3 and this filter was installed, 
malfunction did not take place. 

[0063] The filter was produced completely like the example 4 except having added and toned 2g (the Mitsui 
Toatsu Dye Co., Ltd. make, PS violet RC) of red system coloring matter in addition to the example 6 poly 
methine system compound. It stuck on the tempered glass plate with a thickness of 3mm, after forming the 
same electromagnetic wave cut layer and same ****** as an example 5 on the film. Furthermore, the acid- 
resisting film (the Nippon Oil & Fats Co., Ltd. make, a "rear look film", (trade name)) was stuck on the both 
sides, and the near infrared ray absorption filter for plasma displays of a neutral color was produced. When 
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the malfunction trial was performed like the example 3 and this filter was installed, malfunction did not take 
.place. 
[0064] 

[Effect of the Invention] Since the filter of the invention in this application has high visible-ray 
transmission, the visibility of a display is not checked, but in order to cut efficiently the near infrared ray 
light near [ which comes out of a display ] 800-1 OOOnm, it has the outstanding engine performance which 
controls malfunction of circumference electronic equipment. 

[Translation done.] 
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